CCS Haryana Agricultural University (CCSHAU) is among the top ten agricultural universities of India according to ICAR ranking 2016-17. The present study has been undertaken to find out the publication trends in this university during 2001-2015. The study mainly focusses on year-wise research output, major subject categories, national and international collaborations, top journals for publication, most prolific authors, keywords, authorship pattern, citations pattern and highly cited paper of CCSHAU. The 15 year publication data of the university indicate that a total of 2649 paper were published from 2001-2015 receiving 15282 citation. Nearly 47% of the university research was published in ten journal and it has collaborated with many institutions at national and international level in its research publication.
Chaudhary Charan Singh Haryana Agricultural
University Chaudhary Charan Singh Haryana Agricultural University 19 (CCSHAU) popularly known as HAU, is one of Asia's biggest agricultural universities, located at Hisar in the Indian state of Haryana. CCSHAU was initially set up as a campus of Punjab Agricultural University, Ludhiana and later became an autonomous institution on February 2, 1970 after the formation of Haryana in 1966. The university made significant contributions to White Revolution and Green Revolution during 1960-70. CCSHAU not only has a large campus but also have several research centres in different districts of Haryana. In 1997 the university was awarded as Best Institute by ICAR.
OBJECtIVES
The prime objective of this study is to investigate the performance of CCSHAU during 2001 to 2015 in terms of its publication output. In particular, the study is carried out with following objectives. 
MEtHODOLOGY
The present study is restricted to CCSHAU, one of the ten agricultural universities which were ranked at top positions in ICAR Ranking of Universities, 2016-2017. The data was extracted from Scopus database which is a popular largest abstracting and citation database of peer-reviewed scientific literature. The data was extracted in Dec 2017. Using the string AF-ID ("CCS Haryana Agricultural University" 60023050), the data was obtained from the Scopus database and then the data was limited to the time period 2001 to 2015. The obtained data was entered in a MS-excel sheet and then analysed to obtain relevant findings. The author keywords were analysed and Tagxedo 20 (www.tagxedo.com) was used for creating cloud cluster of the author keywords. Collaborative coefficient (CC) was also calculated in the study using the methodology by Ajiferuke, Burrel & Tague 21 which is based on the fractional productivity defined by Price & Beaver 22 using the formula as follows.
where, f j denotes the "number of j authored research papers"; N is "total number of research papers published" and; k is "the greatest number of authors per paper".
ANALYSIS 4.1 Year-Wise Contributions
The year-wise publication of Chaudhary Charan Singh Haryana Agricultural University (CCSHAU) from 2001 to 2015 are shown in Table 1 . During this time period, the authors of the university published 2649 publication with an average of 177 publication per year which received a total of 15282 citation. The university is having an h-index of 52 and Average Citation Per Paper (ACPP) of 5.77. The highest number of 235 publication were published in the year 2014. This is followed 
Subject Wise Contribution
The subject-wise distribution of CCSHAU publication are indicated in Table 2 . The major subject category for the university is Agricultural and Biological Sciences. 2083 publication appeared under this subject category which is apparent as CCSHAU is an agricultural university. The next subject category is Veterinary under which come 339 publication of CCSHAU. The third important subject category is Biochemistry, Genetics and Molecular Biology under which comes 276 publication. One publication may be represented under many subject categories, thus the number of publication shown in table 2 are much more than the actual number of publication of the university. The ACPP is highest for the subject category Immunology and Microbiology (14.08), followed by Medicine (12.58) and Biochemistry, Genetics and Molecular Biology (11.42). The h-index is highest for the subject category Agricultural and Biological sciences (40), followed by Biochemistry, Genetics and Molecular Biology (28) and Environmental Science (27).
National and International Collaborations
CCSHAU collaborated with many institutions in its research publication. The top 10 institutions with which the university has collaborated are as shown in Table 3 . All these top 10 institution are from India.
CCSHAU has maximum collaborative publication with College of Veterinary Science 141 publications during 2001-2015. These 141 publication received a total of 576 citation and have h-index of 13. The second highest collaboration is with Punjab Agricultural University with which CCSHAU published 60 paper in collaboration. The next important TP= "Total Publication", TC= "Total Citations" publication), Guru Jambeshwar University of Science and Technology (28 collaborative publication) and Kurukshetra University (27 collaborative publication). At the international front as shown in Table 4 , CCSHAU has maximum collaborative publications with United States (64 collaborative publication), followed by Germany (48 collaborative publication) and United Kingdom (45 collaborative publication). The university has 16 collaborative publication with Netherland and all of these publication have been collaborated with Wageningen University and Research Centre.
top Journals Preferred for Publication
The 2649 publication of CCSHAU from 2001 to 2015 appeared in 422 source. The top 10 journal which were preferred for publishing CCSHAU research are listed in Table  5 . These 10 journal accounts for 46.55% of the total publication of CCSHAU during 2001-2015 indicating that nearly half of the publication of the university are covered in these 10 journal only. The journal which is preferred the most by authors of CCSHAU for publishing their research is "Annals of Biology" in which 325 paper were published accounting for 12.27% of the total publication of the university. This is followed by "Annals of Agri Bio Research" in which 320 paper were published accounting for 12.08% of the total university publication. These two journal are published by the same publisher, i.e., Agri Bio Research Publishers (India) and cover about one-fourth of the publication of CCSHAU. The next most preferred journals are "Indian Journal of Animal Sciences" (178 paper), "Indian
Journal of Agricultural
The average citation per paper (ACPP) of the CCSHAU publication in these top 10 journal was also calculated. The ACPP is found to be highest for the papers published in Physiology and Molecular Biology of Plants (ACPP= 7.59). This is followed by Journal of Food Science and Technology (ACPP= 5.39) and Indian Journal of Agronomy (ACPP= 4.66). As far as h-index for the CCSHAU articles published in the top journals, it was found that the h-index is highest for the articles published in the Journal of Food Science and Technology (h-index= 37) which is followed by Physiology and Molecular Biology of Plants (h-index= 21), and Indian
Journal of Agricultural Sciences (h-index= 20).
SCImago Journal Rank (SJR) 23 and Impact Factor (JCR-IF) 24 are also shown for the journals listed in the (Table 5 ). 
Most Prolific Authors
The list of 10 most prolific authors of CCSHAU is as given in Table 6 Share of top 10 source in total publication 46.55% TP= "Total Publication", TC= "Total Citations", ACPP= "Average Citations Per Paper", SJR= "SCImago Journal Rank", IF= "Impact Factor"
Microbiology, Department of Plant Breeding, Department of Textile and Apparel Design. In terms of number of publication, N. Khetarpaul is the most productive author with 63 publication, followed by B. Kumar with 41 publication and R.K. Jain with 40 publication. The ACPP is highest for R.K. Jain (13.02), followed by R.K. Behl (12.25) and S. Jain (12.2) . The h-index is highest for N. Narula (13), followed by N. Khetarpaul (12), R.K. Behl and B. Kumari (10 each).
are article, 74 (2.79%) are reviews, 38 (1.44%) are conference papers, 29 (1.1%) are book chapters, 7 (0.26%) are letters, 3 (0.11%) are books, 3 (0.11%) are notes, 3 (0.11%) are short surveys, 2 (0.08%) are editorials and 1 (0.04%) is erratum. In terms of citations, the highest ACPP is for books (15.66) in which 3 books received a total of 47 citation. It is followed by reviews for which the ACPP is 12.98, i.e. 74 review received a total of 961 citation. The 38 conference papers received a total of 274 citation with an ACPP of 7.21. As far as articles are concerned, the 2489 articles received 13924 citation and thus have ACPP of 5.59. So, it was observed that books and reviews received more citations.
Authorship Pattern and Collaborative Coefficient
The year-wise distribution of authorship pattern is shown in Table 8 . As is evident from the table, only 2.83% publication were single author publication while the rest 97.17% had two or more authors. The highest number of publication had three authors (31.6%), followed by four author publication (25.44%), two author publication (19.97%) and five author publication (11.66%) while more than five author publication accounted for 8.49% of the total. The collaborative coefficient (CC) was 0.668 for the total publication. It was highest for the year 2012 (0.698), followed by 2010 (0.686), 2013 and 2014 (0.685 each). CC was lowest for the year 2009 (0.637). Thus, it was observed that three authors collaboration dominates the CCSHAU research.
Author Keywords
The authors of CCSHAU used a total of 11065 keywords in their 2649 publication from 2001-2015 with an average of almost 4 keywords per paper. The cloud cluster of the author keywords is shown in Fig. 1 in which the major keywords like 'Wheat', 'Water', 'Seed', 'Soil', 'Yield', 'Rice', 'Production', etc. are prominently highlighted.
Citation Profile and Highly Cited Papers
The citation profile of the total 2649 publication of CCSHAU during 2001-2015 is as shown in Table 9 . It was found that 54.47% of the total publication were cited by others and the remaining 45.53% publication were not cited at all. 13 publication (0.49%) received more than 100 citation, 39 publication (1.47%) received citations between 51 to 100, 14 publication (0.53%) received 41 to 50 citation, 37 publication (1.4%) received 31 to 40 citation, 74 publication (2.79%) received 21 to 30 publication, 199 publication (7.51%) received 11 to 20 citation and 1067 publication (40.28%) received citation between 1 to 10.
13 paper of CCSHAU have received more than 100 citation. The top 10 highly cited paper among these are listed in Table 10 . These highly cited paper appeared in 9 different journal. These 10 paper received 1959 citation with an average of 196 citation per paper. Five paper have higher citations than this average. The paper by Cavanagh et al. received the highest number of citations (317) and was published in "Proceedings of the National Academy of Sciences of the United States of America" during 2013. 
type of Publication
The publication types of CCSHAU during 2001-2015 are listed in Table 7 . Out of the total 2649 publication, 2489 (94%) 
SUMMARY AND CONCLUSIONS
The study explores the publishing behaviour of researchers of CCSHAU Hisar which is ranked fourth in the ICAR ranking of Agricultural Universities, 2016-17. The 15 year publication data of CCSHAU indicate that a total of 2649 paper were published from 2001-2015 which received 15282 citation with an average citation per paper of 5.77. The major publication of the university fall under the subject category agricultural and biological sciences. The university collaborated with many other institutes at national and international front for conducting research. The major collaborator at national level was College of Veterinary Science and at international level was Wageningen University and Research Centre, Netherland. Nearly 47% of the university research was published in 10 journals among which the maximum papers were published in the journal Annals of Biology which accounted for more than 1/10 th of the total publication during the time period under study. N. Khetarpaul of Department of Foods and Nutrition was the front runner in terms of publication. Among the various types of publication, the books and review articles of the university received more citations. Three authors collaboration dominated the research of the university and the collaborative coefficient was calculated to be 0.668. More than half of the publication of CCSHAU were cited by others in their publication. The highest citations were received by a paper by Cavanagh et al which was published in "Proceedings of the National Academy of Sciences of the United States of America" during 2013. Out of the total 2649 paper, 13 have been cited more than 100 time. The study gives a good indication of the publication pattern of the university and its collaborations with others for research activities. 
